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Title: Method, and apparatus for treating a aurface of at leaat ona 
sulatrate 

The invention relates to a method for treating a surface of at least 
ono substrate, wherein the at least one substrate is placed in a process 
chamber, wherein a plasma is gexierated by at least one plasma source, the 
at least one plasma source being a cascade source, wherein at least one 
5 cathode of the cascade source is present in a prechamber in which, dxuing 
use, a relatively high pressure prevails compared to a relatively low 
pressure prevailing in the process chamber, wherein, via a relatively narrow 
channel boimded by mutually electrically insulated cascade plates» the 
prechamber opens into the process chamber, such that, during use, the 
10 plasma extends via the relatively narrow channel into the process chamber. 

This method is known from the Buropean patent EF-0-295-752. In 
the known method, the plasma source is mounted on the process chamber so 
that the plasma is generated substantially outside the process chamber. As 
a result of the low pressure in the process chamber, a part of the plasma can 
15 expand from the plasma source to the process chamber via a passage 

between the source and chamber to contact the substrate surface. Because 
the plasma is generated by a plasma source mounted on the process 
chamber, it has surprisingly been found that a relatively high treatment 
rate, such as a high deposition rate with PEVCD, can be obtaiaed. This is in 
20 contrast with, for instance, a conventional plasma reactor in which the 
plasma ecurce is located in the process chamber and the subetrate to be 
treated is placed between electrodes of the plasma aouroe, which results in 
an undesirably low treatment rate. 

The known method can be used for different purposes. For instance, 
2S usini^ this method, a layer of material can be deposited on the substrate 
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surface of the at least one substrate, in particular by means of Plasma 
Enhanced Chemical Vapor Deposition (PECVD). In that case, usually, a 
toiscture of treatment gases is led into the plasma to &11 apart into reactive 
firagments. These fragments can react with each other and/or with the 
5 substrate surface for the purpose of deposition of the layer. Further, the 
known method can, convenely, be used to remove material &om the 
substrate surface by means of plasma otchui§r, also called dry etching. In 
that case, the composition of the plasma usually has an etching effect on the 
substrate surface. The relatively low pressiire in the process chamber is 
XO usually subatmospheric, for instance less than 5000 Pa, in particular less 
then 500 Pa. 

A disadvantage of the method according to the opening paragraph 
herec\f is that the control over the uniformity of the treatment leaves much 
to be desired. As a result, parts of the substrate surface may, for instance, 
IS undergo too much or too little treatment, so that, in the case of PECVD and 
plasma etching respectively, an undesirably thick or thin layer of material 
is deposited thereon and removed therefrom, respectively, compared to other 
parts of the substrate surface. 
• . An object of the invention is to obviate these disadvantages of the 

20 method reS^rred to in the opening paragraph, in particular to provide a 

method by means of which the uniformity of the treatment can be very woU 
controlled* 

For this purpose, the method according to the invention is 
characterizied in that, during the treatment, at least one plasma source 
2S and/or at least one optionally provided treatment fluid supply source is 
moved relative to the substrate surface. 

In this maimer, tho treatment and particularly its uniformity can be 
controlled very accurately. The movement allows the amount of plasma 
rsaching a part of the Bubstrate surface to be adjusted as desired. Thus, the 
3 0 at least one plasma source and/or treatment fluid supply source can be 
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moved such that each part of the substrate sur&ce undergoes substantially 
the sama extent of treatment, particularly because each part of this surface 
is reached by tbd same amount of plasma. In this manner, for instance, a 
very good uniformity of the treatment can be obtained* so that a layer of 
5 material can be deposited vezy uniformly on the substrate eur&cc by 
PBCVD or etched firom it by dry etching usine the plasma. On the other 
hand, it may be desired to have a non-imiferm treatment take place, for 
instance when a part of the substrate suxface is to obtain or lose 
considerably more or lesa materiaL In that case, the plasma source and/or 

IQ the treatment iluid supply source can be moved relative to the surface such 
that at least a first part of the suhetrate sur&ce undergoes a substantially 
greater extent of treatment than a second part of that surface^ in particular 
in that the first surface part is reached by a larger amount of plasma than 
the second surface part. 

15 The plasma source and/or the treatment fluid supply source can be 

moved in various manners. For instance, the plasma sotirce and/or the 
treatment fluid supply source can be rotated about at Isast one rotation 
axiS; which axis extends substaufcially parnnftl the substarate surface. 
. . Further, the plasma source and/or treatment fluid supply source can be 

20 moved in a diroctiou towards or away firom the substrate surface. In 

addition, the plasma source and/or the treatment fluid supply source can be 
mnv^^rt in }f^9iSt one lateral direction relative to the o-^bstratc 3urf(uc£.. 
Further, the plasma source and/or treatment fluid supply source can be 
rotated about an axis extending perpendicularly relative to the substrate 

25 surface. Such a movement speciflcally has effect when the source does not 
generate rotatioually symmetric plasma. During the treatment, the plasma 
so^irce aud/or the treatment flmd supply source can, for instance, carry out 
one or more three dimensional movements, for instance to treat 
three-dimensional surfaces. Such a three-dimensional movement can 

30 comprise different tranelatinn movements, in different directione. In 
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addition, such a tkr»e-dimeasioual movameat can comprise, for instance, 
una or more rotatdons, about difBBrent rotation axes. Dimng the treatment. 
Che plasma Bource and/or treatment fluid supply source can, for instance, be 
moved along at least a part of an outside of a enbstrate to be treated, for the 
purpose of treatine this outside. The plasma source and/or treatment fluid 
supply souix^c can. for instance, be moved around at leaet a part of a 
substrate. In addition, during the treatment, the plasma source and/or 
treatment fluid supply eource can. for instance, be moved along at least a 
part of an inside of the substrate to be treated, to treat at least a part of this 
inside. Each plasma source can carry out a combination of these movements. 
When the method is carried out using several plasma sourcos. a number or 
each of these sources can carry out. for instance, at least one of the above 
nanners of movement. 

In the case that a treatment fluid is added to the plasma, in 
particular for the purpose of PECVD. it is advantageous if the amount of 
treatment fluid to be added to the plasma is related to the movement of the 
at least one plasma source. 

For instance, the effect of the movement of the at least one plasma 
source can be enhanced or reduced by adding more or less treatment fluid to 
the plasma before, during and/or after this movement. Further, in this 
manner, the amount of treatment fluid can be accurately adjusted to 
movemontB of the plasma source to vexy precisely control treatment of the 
substrate surface. It is, far inetance. possible that plasma from the plasma 
source needs to cover a smaller distance to the substrate surface when the 
source is in a first position compared to the distance wh&n. after a certain 
movement, the source is in a second position. As a result, it is possible that 
less plasma reaches the substrate surface when the source is in tho eecond 
position, which can result in loss of effectiveness of a treatment fluid 
included in the plasma. In that case, more treatment fluid can be added to 
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the plasma wbea the soui« is in the second posiUon to compensate fcr this 

lose of effectivenese. 

According to a further elaboration of the iaveniaon, a treatment axiid 
can be aupplied into the prechamher of the cascade source, near the cascade 
souzt^e cathode present in this prechamber. 

In this manner, the treatment fluid can be supplied to the plasma in 
the preebamber using means which are relatively simple and inexpensive to 



According to an advantageous elaboration of the invention, between 
the at Isast one plasma source and the substrate surfece, at least one said 
treatment fluid supply source is arranged to odd the treatment fluid to the 
plasma. In the field, such a treatment fhiid supply source is also called a 
showerhead. 

By means of a showerhead, the treatment fluid can be added to the 
plasma in an easy and proportionally distributed marmsr. Preferably, 
during the treatment, the at least one showerhead is moved relative to the 
substrate surface, with the movement of the showerhead being related to 
the movement of the at least one plasma source so that the aforementioned 
advantageous effects of the movement of the plasma sonrce can be 
optimized, at loast ara not undone by the presence of the showerhead. For 
this purpose, the showerhead can. for instance, be coupled to the plasma 



The plasma source can, for instance, be mounted on the process 
chamber. Smprisingiy. this can yield a relatively high treatment ratft, such 
as a high deposition rate in PECVD. In addition, this plasma source can, for 
instance, be arraaged in the process chamber and/or be movablo through at 
least a part of the process chamber. 

According to a further elaboration of the invention, the substrata is 
provided with at least one cavity at least partly bounded by the substrate 
surface, while, during treatment, at least a part of tho plasma source and/or 
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at least the treatmeot fluid supply source is and/or has been introduced into 

this substrate cavity. 

In thifi manner, for instance, an inner surface of a substrate can be 

properly reached by the plasma source and/or the treatment fluid supply 
5 source {or the purpose of a desired treatment of this inner surfooe. The 

substrate cavity can* for instance, comprise a substantially closed cavity, a 

dosable cavity or a cavity accessible from the surroimdinsB* 

The invention further relates to an apparatue fi>r treating a surface of 

at least one substrate, the apparatus being provided with a process chamber 
10 and at least one plasma soun»» thB at least one plasma source being a 

cascade source, wherein at least one cathode of the cascade source is present 

in a prechamber in which, during use, a relatively high pressure prevails 

compared to a relatively low pressure prevailing in the process chamber, 

wherein, via a relatively narrow channel bounded by mutually electrically 
15 insulated cascade plates, the prechamber opens into the process chamber, 

such that, during use. the plasma extends via the relatively narrow channel 

into the process chamber. 

Such an apparatus is also known from the European patent 

£P-0>296-752. A disadvantage of this apparatus is that it does not provide 
20 sufficient control of the uniformity of a treatment on the substrate surface to 

be carried out using the apparatus. 

According to the present invention, this disadvantags is obviated in 

that the at least one plasma source and/or at least ono optionally provided 

treatment fluid supply source is movabiy arranged. 
25 Using the movabiy arranged plasma source and/or treatment fluid 

supply source, plasma generated by it can reach different parts of the 

substrate eurface Xbr treatment of this surface, which provides a very high 

de^ea of control of the treatment to be carried out. 

The invention further provides a substrate provided with a surface 
3 0 with at least one layer of material deposited on it, characterized in that the 
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layer has been depoBitcd using a method according to any one of claims M5 
and/or using an apparatus according to any one of daims 16-30. 

The layer of this substrate has been depoaited on the eubstratc 
aur&ce in a very weU eontroUed matmer with a view to a particular desired 
uniformity. Thus, the properties of this layer are unique compared to layers 
of substrates deposited by conventional PECVD techniques. The layer can. 
for instance, have a very unifcrm thickness or, conversely, a thickness 
which varies in a particular manner. The substrate surface to be treated can 
comprise diffbrent surfaces, for instance a substantiany one-dimensiDnal. 
two-dunensional or three^mensional sur&ce. 

The invention will be further alucddated with reference to an 
exemplary embodiment and the drawing, in which: 

Fig. 1 shows a top plan view of an exemplary embodiment; 

Fig. 2 shows a cross-sectional view along line II-II of the top plan 

view shown in Hg. 1; 

Fig. 3 shows detail Q of the cross-sectional view shown in Fig. 2. 

Figs, 1-3 show an apparatus for treating a surface of a substrate S» 
The apparatus is particularly arranged for carrying out PBCVD. The 
apparatus is provided with a process chamber I and a substrate holder 2 
arranged there, on which the substrate S to be treated is placed. On the 
process chamber 1 and opposite the substrate surface to be treated, a 
plasma source 3 is mounted. 

As Fig. 3 ahows^ the plasma source is a cascade source 3, The source S 
is provided with a cathode 4 located in a prechamber 6 and an anode 5 
located on a side of the source 3 facing the process chamber 1. Via a 
relatively narrow channel 7, the prechamber 6 opens into the process 
chamber I. The channel 7 is bounded by mutually electrically instUatod 
cascade plates 8 and the anode 6. During use, the process chamber I is 
maintained at a relatively low pressmre, in particular lower than 5000 Pa, 
and preferably lower than 600 Pa. Between tho cathode 4 and anode S, a 
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plasma is gencrdted^ for instance by ignition of an inert gas, or fluid 
otherwise suitable for this, present between them. When the plasma has 
been generated in the source S. the pressure P2 in the prechamber 6 is 
hi^r than the pressure in the process chamber 1. The pressure P2 can, for 

5 instance, be substantially atmospheric and be in the range of 0.5-1.5 bar. 
Because the pressure in the process chamber I is considerably lower than 
the pressure in the prechamber 6. a part 20 of the generated plasma 
expands such that it extends* via the relatively narrow channel 7, into the 
process chamber 1 to contact the substrate surface. 

10 The plasma source 3 is movably arranged relative to the substrate 

sur&ce. For this purpose, the plasma source 3 is mounted on an upper 
housing part 16 of the apparatus. The upper bousing part 16 is coupled to a 
lower housing part 17 by means of a flexible, substantially gastight sealing. 
In the present exemplaxy embodiment, the sealing is designed as a 

15 cyliadrical reailiont body 11. In addition, the rssilient body 11 is arranged to 
exert such a spring fcrce on the at least one plasma source 3, at least via the 
upper bousing part 16, that, under the influence of that spring fi>rce» each 
time, the plasma source 3 can move to the starting position shown in the 
Figures when the plasma source 3 has been brotight to another position. In 

20 the present exemplary embodiment, the resilient body 11 is formed by a 
thin-walled stainless-steel bellows. 

For the purpose of moving the plasma source 3, the upper housing 
part 16 is coupled to the lower housing part 17 so as to be rotatable about 
two different axes 14, 15. For this purpose, the upper housing part 16 is 

25 connected to a bj^aring ring 13 so as to be rotatable about a rotation aacis 15, 
while this bearing ring 19 is connected, so as to be rotatable about a 
rotation axis 14, to supports Ifi attached on the lower housing part 17. The 
apparatus is provided with a first motor 12 and a second motor 13 tv move 
the upper housing part 16 with the source 3 to a desired position. Since the 
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two rotation axes 14 and 15 extend pBrpendiciJarly to each other, the 
plasma source 3 ca» be moved to very many different positions. 

As Piga. 2 and 3 show, the process chamber 1 is provided with a 
showerhead 9. The showerhead ie arranged to add the treatment fluid to the 
plasma 20 extending via the relatively narrow channel 7 into the process 
chamber X. in particuUr fw carrying out PBCVD. The showerhead 9 is 
provided with at least one plasma passage 21 through which the plasma 20 
can extend. The showerhead can. ft* instance, oompriaa an annular pipe 
provided with a number of outflow openings 22 through which the 
treatment fluid can bo introduced into the plasma 20. The showerhead 9 is 
coupled to the plasma source 3, at least via the upper housing part 16, so 
that the showerhead 9 can fallow movements of the plasma source 8. 

During use of this apparatus, the plasma source 3 can be moved to 
obtain a very good control of a plasma treatment of the substrate surface. 
This is particularly advantageous since this allows, (cat instance, material to 
be deposited on the substrate S with a vejy uniform layer thickness. The 
upper housing part with the source 3 can, for instance, be moved such that 
parts of the substrate surfoee which receive too little plasma, for instance 
near the edge of the substrate, receive an extra amount of plasma to still 
undergo sufficient treatment. On the other hand, material can, conversely, 
he dry etched from the substrate surface in a very uniform manner. In 
addition, by movement of the source 3, it can be achieved that certain parts 
of the substrate surface undergo a considerably greater extent of treatment 
than other parts. For instance, substantially a half of the substrata surface 
can be treated by a rotation of the source about one of the two rotation 
ax&& 14, 15 shown while the other half of the surface remains substantiaUy 
untreated. 

It is self-evident that the invention is not limited to the exemplary 
embodiment described. Various modifications are possible within the scope 
of the invention. 
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For instancfi, the wording that the at least one soxirce "is mounted on the 
pxucese chamber" should be interpreted broadly, and can. for instance, 
include the meaning that the source i$ mounted on top ot next to, near, 
under the process chamber or otherwise with respect to the process 

5 chamber, but at least such that at least a part of a plasma generated by this 
source can reach a surface of a eubetrate S arranged in the process chamber. 

Further^ the process chamber can be arranged to place one or more 
than one substrate in it. 

A substrate to he treated may, &r instance, comprise a semiconductor 

10 wafi^r, a compact or DVD disk such as for storage of music, video, computer 
data, a solar cell substrate, a display substrate, a reflector, a window, a car 
window, a synthetic or metal substrate to be coated, a housing, a lamp 
housing, a catalyst subatrate or the like. The substrate may have a 
disc-shaped, ciicular, angular or other design. The substrate can, for 

1 5 instance, comprise a three-dimensional object. The surface of the substrate 
to be treated can, for instance, comprise an inside and/or an outside of the 
substrate. Further, the substrate surface to be treated can, for instance, 
oomprise a substantially one-dimensional, two-dimensional or three - 
dimensional surfacs, sn at least partly concave surfiftce. an at least partly 

20 convex surface, and/or a combination of similar or difG^rsntly shaped 
sur&ces. 

The material to be deposited by PECVD may comprise various 
materials, an enumeration of which is outside the scope of this text, but a 
reference to the elements of the periodic tsble and possible atomic and/or 
25 molecular combinations of these elements gives a fair impression of what 
can be deposited. The invention is not Umitod to a movable source but abo 
comprises a fixedly arranged howce with a movable treatment fltad supply 
source. The invention also comprises a method and apparat\^ provided with 
multiple movable sources and/or movable treatment fluid supply sourcees. 
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Further, the substrate S to be treated ancUor the substrate holder 2 
can. for instance. aUo be mavAly arranged, to be moved durinB a substrate 
treatment. 

Further, the plasma source and/or the treatment fluid supply source 
can be moved continuously, at certain momenta, iteratively. intermittenttor. 
periodically or the hke. The movement of the plasma source and/or the 
treatment fluid supply source can. for instance, be started after the 
substrate has been placed in a certain treatment position in the process 
chambw. 
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CLAIMS 



I. A method for trQatrng a surface of at least odb substrate, whejfcia the 
at least ona subatrate is placed ia a process chamber. . wherein a plasma is 
eeaerated by at least one plasma source, the at least one plaama source 
being a cascade soun» (3), wherein at least one cathode (4) of the cascade 
source (3) is present in a prechamber (6) in which, during use. a relatively 
high pxcBBure (P2) prevails compared to a relatively W pressure (PI) 
prevailing in the process chamber (1>. wherein, via a relatively narrow 
channel (7) bounded by mutually electrically insulated cascade plates (8), 
the prechamber (6) opens into the process chamber (1), such that, during 
uee, the plasma extends via the relatively narrow channel (7) into the 
process chamber (1). characterized in that, during the treatment, at least 
one plasma source (3) and/or at least one optionaUy provided treatment fluid 
6upply source ia moved relative to the substrate surface. 

2. A method according to claim 1, characterized in that the plasma 

IS source (3) and/or the optional treatment fluid supply source is rotated about 
at least one rotation axis (X4. 15). which axis (14, 15) extends substantially 
parallel to the substrate surface. 

3. A method according to claim 1 or 2, characterized in that the plasma 
source (3) and/or the optional treatment fluid supply source is moved in a 

2 0 direction towards the substrate surfece or away from it. 

4. Amethod according to any one of the preceding claims, characterized 
in that the plasma source (3) and/or the optional treatment Quid supply 
source is moved in at least one lateral direction relative to the substrate 
sur£see. 

25 6. A method according to any one of the preceding claims, characterized 
in that the plasma source <3) and/or the optional treatment fluid supply 
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source is mated about an axifi extendiiie perpeodicularly relativa to the 
sul^stratB 8ur&ce. 

6. A method accordiiiB to any one of the preceding claims, characterized 
in that a treatment fluid is added to the plasma, in particular fiir the 

5 purpose of PECVD. 

7. A method according to claim 6, characterized in that the amount of 
treatment fluid to be added to the plasma is related to the movement of the 
at least one plasma source (3). 

a. A method according to claim 6 or 7. characterized in that a treatment 
1 0 fluid is $uppUod into a prechamber (G) of the cascade source (3)» near a 
cascade source cathode (4) present in this prachamber (B). 

9. A method according to at least claim 6 or 7, charactorized in that, 
between the at least one plasma eottrce (3) and the eubstrate s\uface, at 
least one treatment fluid supply source (9) is arranged to add the traatmont 

15 fluid to the plasma. 

10. A method according to claim 9. characterized in that, duriag the 
treatment, the at least one treatment fluid supply source (9) is moved 
relative to the substrate surface, wherein the movement of the treatment 
fluid supply source (9) is related to the movement of the at least one plasma 

20 source (3). 

11. A method according to any one of the preceding claims, characterized 
in that the at least one plasma source (3) is moved such that each part of the 
substrate surface undergoes substantially the same extent of treatment, in 
particular in that each part of this surface is reached by the same amount of 

25 plasma. 

12. A method according to any one of claims 1-10, characterized in that 
the at least one plasma source (3) is moved such that at least a first part of 
the substrate surface undergoes substantially a greater extent of treatment 
than a second part of this surface, in particular in that the first surface part 

20 is reached by a larger amount of plasma than the second surface part. 
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13. A method according to any one of the preceding cUims. wherein said 
plasma sowree (3) is monntad on tho process chamber. 

14. A method according to any one of claims 1-12. wherein said eubstrate 
iB provided with at least one cavity nt least partly bounded by said substrate 
surface, wherein, during treatment, atlsastapartof said plaama source 
and/or at least eaid treatment fluid supply source is and/or has been 
introduced into said substrate cavity. 

15. A method according to any one of the preceding claims, wherein, 
during the treatment, said plasma sowce (3) and/or treatment fluid supply 
source carries out at least one three-dimensional movement. 

IS. An apparatus for treating a surface of at least one substrata, wherein 
the apparatus is provided with a process chamber and at least onn plasma 
source, the at least one plasma source being a cascade source (3), wherein at 
least oue cathode (4) of the cascade source (3) is present in a prechamber (6) 

15 in which, during use. a relatively high pressure (P2) prevails compared to a 
relatively low pressure (Pi) prevaUing in the process chamber (I), wherein, 
via a relatively narrow channel (7) bounded by mutually electrically 
iosulated cascade plates (8). the prechamber (6) opens into the process 
, s chamber (1), such that, during use, the plasma extends via the relatively 

2 0 narrow channel (7) into the process chamber (1). characteriasd in that the at 
least one plasroa source (3) and/or at least one optionally provided 
treatment fluid supply source is movably arranged. 

17. An apparatus according to claim 16. characterized in that the 
apparatus is provided with resilient means (11) arranged to exert auch a 

2 S spring force on the at least one plasma source (3) that, under the influence 

of this spring force, the plasma source (3) can move to a starting position 
when the plasma source (3) is not in this starting position 

18. An apparattis according to any one of claims 16-17. characterized in 
that, between the at least one plasma source (3) and the process 

3 0 chamber (I), a flexible, substantially gastight seiUing is provided. 
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19: An apparatus according to auy one of claims 16.18. characteriaad in 
that the apparatus ifi provided with a firtt housing part (16) and a second 
housing part (17). wherein the at Iflaat one plasma source is provided on the 
first housing part (16). wherein the first housing part m is coupled to the 

5 second housing part (17) in a substantially gaetight and movable manner, m 
particular by a thin-walled staiatess-steel bellows (XlY 
20. An apparatus according to any one of claims 16-19, characterized in 
that the apparattts is provided with at least one motor (12. 13) fcr the 
purpose of moving the at least one plasma source (S). 

10 21. An apparatus according to any one ofchiima 16-20. characterized in 

that the at least one plasma source (3) is arranged so as to be rotatabU 
about at least one first (14) rotation axis and one second rotation axis (15). 
wherein the fi^t and second rotation axis (14 and 15 respectively) each 
extend substantially parallel to the substrate surfiM» and in a different 

15 direction. 

22. An apparatus according to any one of claims 16-21. characterized in 
that the process chamber (I) is provided with at least one treatment Euid 
supply source (9) to add a treatment fluid to the plasma, in particular fi»r 

the purpose of PECVD. 
20 23. An apparatus according to elsim 22, characterized in that the at least 
one treatment fluid supply source (9) is arranged to add treatment fluid to 
the plasma extending via each relatively narrow cascade source channel (7) 
into the process chamber (1). 

24. An apparatus according to claim 22 or 23. charactori»ed in that the at 
Isast one treatment fluid supply source (9) is provided with at least one 
plasma passage through which the plasma extends during use. 

25. An apparatus according to any one of claims 22-24, characterised in 
that the at least one treatment fluid supply source (9) is movably arranged 
in the process chamber (1). 
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26. 



26 Anappaxatusaccordin6todaim25.cbaract.n^^mtbattheatlaast 
one Uaatment fluid supply somxco (9) is coupled to the at laaat one plasn^a 
ao«ca. such that the movement of the at least one treatment fluid supply 
souxca (9) IB related to the movement of the at leart one plasma source (3) . 
27. An apparatus according to any one of daime 16-26. wherain said 
plasma aourea is mounted on the process chamber. 
28 An apparatus according to any one of cl«ma 16.27. wherein said 
plasma source and/or at least said treatment fluid suppfy source are 
arranged to carry out one or more thiee^eosional movements. 
29. Anappaxatusaccordingtoanyoneofclainia 16-28. whereinthe 

appaxatOB is at least arranged to carry out PECVD. 
30 A substrate provided with a surfece with at least one Uyer of 
material deposited on it. characterized in that the layer has been deposited 
using a method according to any one of daima 1-15 and/or uaing an 
5 apparatus according to any one of claims 16-29. 
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